An integrated model of health system responses to public health problems is considered to be the most preferable approach. Accordingly, there are several models that stipulate what an integrated architecture should look like. However, tools that can guide the overall process of integration are lacking. This tool is designed to guide the entire process of integration of health system responses to major public health problems. It is developed by taking into account the contexts of health systems of developing countries and the emergence of double-burden of chronic diseases in these settings. Chronic diseases -HIV/AIDS and NCDs -represented the evidence base for the development of the model. System level horizontal integration of health system responses were considered in the development of this tool.
Introduction
The tool presented here is based on the Analysis -Synthesis -Action continuum. It considers integration as a spiral rather than a linear process. The potential users of this tool are health policy makers, health care managers and health policy and systems researchers. These users may use this tool out of sequence based on their contexts and needs. As this tool is generic in its nature, users should adapt it to their own health system context, public health problems, and responses considered for integration.
This tool was developed based on an action model of integration presented elsewhere. [1] [2] [3] [4] [5] It builds upon the best available evidence and it combines theoretical, empirical and practical evidence. It is worth noting that there are several other models that address the different components of this tool. [6] [7] [8] [9] [10] This tool presents a unique consolidation of the translation of these models in a form of a guiding tool along with essential new elements. The contents of this tool are conceptually validated and were enriched using inputs from expert consultations.
This tool is divided into five major sections: i) analysing the connections between problems; ii) examining similarities between responses; iii) scanning the environment for integration; iv) repackaging evidence for communication; v) managing integration.
Analysing the connections between the problems

Convergence between the problems
Understanding population level (epidemiological) overlap between the distributions of two public health problems is important to inform overall policy approaches that address the problems. Considering the socio-ecological model, epidemiological overlap between two diseases has three dimensions: population groups (segments of the population based on different factors), geographic settings (different places within a certain county/region), and time (a point or a period of time of interest). 11 To assess overlap between two problems in terms of the population groups, one needs to use a 3x3 table and assign different population groups/segments into the cells. To assess overlap between two problems in terms of the geographic settings, one needs to use a 3x3 table and assign different geographic settings into the cells. To assess concurrence between the two problems in terms of their magnitude (at a defined population and place) at a point in time, one needs to use a 3x3 tool and assign the magnitude of the problems into the cells. The average/medium magnitude to be used for comparison could be national prevalence (for sub-national considerations) or global prevalence (for national considerations). When both problem A and problem B have high magnitude, the need for integrated response is more likely to be higher. This is exemplified in Table  1 . To assess epidemiological overlap between two problems in terms of their trend (of magnitude) across time (at a defined population and place), one needs to use a 3x3 matrix and assign the trends in the magnitude of the problems into the cells ( Table 2) . A trend-line would be important to assess the presence of overlapping trends. When both problems have an increasing trend, the need for integrated response becomes more likely. The time period for the trend needs to be set based on relevance and availability of data. Trends without a defined pattern may be treated in a different way. Correlational analysis could also be used in such cases.
Linkage between the problems
Information about the inter-relationships between problems is important to inform the content of interventions packages. 12 The linkage between two problems takes two forms: Risk and Severity. Risk is when the presence of problem A affects the probability of occurrence of problem B and/or vice versa. Severity is when the presence of problem A affects the severity of problem B and/or vice versa.
To assess the linkage between two problems in terms of risk and severity, one needs to compare the risk and severity in the sub-populations with that of the general population. Tool presented in Table 3 summarizes the risk and severity of a problem in the sub-populations, along with a three-point scale, as compared to that of the general population. When data are available, it would be preferable to use quantitative measures of risk and severity to demonstrate actual levels. The greater the risk and severity of the problems in the sub-populations (as compared to the general population), the higher is the need for integrated response.
Co-occurrence of the problems
Evidence about the magnitude of co-occurrence of two problems in an individual is useful to inform planning and resource allocation. 13 Co-occurrence of two diseases can be expressed in two forms: Co-morbidity (when there is an index disease) and Multimorbidity (when there is no index disease). 14 To explore the magnitude of co-occurrence of two problems, one needs to compare the prevalence of each problem among those having the other with that of the general population (for comorbidity); and the prevalence of both diseases in the population to prevalence that would otherwise occur by chance. Tool described in Table 4 summarizes these meas- ures. In situations where actual prevalence values are available, they can be used for the comparison. The greater the prevalence of comorbidity and multimorbidity, the higher the need for integrated response.
Examining similarities between responses
Define response 15 An effort of integration may involve all or some of these functions/structures. Some processes may require a stronger integration than others. One possible method to establish this is by analysing the similarities between parallel processes (e.g. Treatment of A and Treatment of B). This is based on the assumption that a higher level of similarity predicts a stronger need for integration. Analysis of similarities between the responses to problem A and Problem B starts with defining the functions of interest that constitutes a response. Depending on the intended focus and type of integration, identify and describe the elements of the response that could be the possible candidates for integration. The scale of the details of these functions would vary based on the level of the health system. An example of list of core functions and their description is presented in Table 5 .
Identify comparators
Once the response functions, the possible candidates for integration, are defined, the next step will be to assess the similarities between the parallel functions. Assessment of similarity between two functions requires comparators -parameters that are used to compare two functions. To identify parameters/attributes of the functions that could be used to compare two processes in order to identify similarities and differences, a list of possible parameters is given in Table 6 .
Rate degree of similarity
The degree of (relational) similarity is the extent to which a pair of parallel response functions (e.g. prevention of A and prevention of B) shares common parameters/attributes. Table 1 . A 3X3 matrix for convergence between the problems.
Short Communciation
Magnitude of problem B High Average Low
Magnitude of Problem A High Medium/average Low Cut-off points that differentiate between high, medium and low (in task 1 and 2) are relative and highly dependent on local contexts. Thus, these are left to the users of this tool. Groups/settings assigned to high-high will be the most likely focus of integration. Cluster analysis could be used if actual values are available. Table 3 . Matrix for rating linkage between two problems.
Greater Similar Lower
Risk of problem B among A+ as compared to general population Risk of problem A among B+ as compared to general population Severity of problem B among A+ compared to general population Severity of problem A among B+ compared to general population Table 4 . Matrix of classifying levels of co-occurrence of two problems.
Prevalence of A among B+ as compared to prevalence of A (P A ) Prevalence of B among A+ as compared to prevalence of B (P B ) Prevalence of AB in general population as compared to (P A *P B ) The most appropriate and applicable set of parameters should be used for the rating. The rating scale may vary from dichotomous scale to a higher point Likert scales. Using a selected set of parameters, one should rate the degree/strength of similarities between a pair of parallel functions. A sample template for rating the similarity between program related functions of problem A and Problem B is given in Table 7 .
Determine importance of similarities
In addition to the degree of similarity, the relative importance of similarity is also essential. The importance of the similarities between a pair of parallel functions can be viewed from four major perspectives: policythe strategic importance of the similarity for policy purpose; managerial -the importance of the similarity for decision making; economicthe importance of the similarity in efficient use of resources; and practical -the importance of the similarity for program implementation. To determine the relative importance of the similarities between a pair of parallel functions by considering the policy, management, economical, and practice perspectives one should follow Table 8 .
Scanning the environment for integration
After establishing the need for integration (section I) and identifying candidate functions/structures for integration (section II), the third phase is assessing whether the environment is enabling/conducive for integration. This is conducted using environmental scanning. In principle, three components of the environment need to be considered: Internal (Staffs, Managers, Organizational set up), Task-related (patients, competitors i.e. other actors, partners, donors, pressure groups), and External (Political, Economic, Socio-cultural and Technological factors). From the perspective of integration, the following themes are important.
Motivation for integration
Interest among managers and staffs (of Unit A and Unit B) to integrate the relevant functions/structures and operate in an integrated approach. To assess whether policy makers, managers and staffs of unit A and unit B are interested to integrate the respective functions and thereby operate in an integrated approach one should follow Table 9 .
Capacity for integration
Capacity to integrate (for managers) and capacity to operate in an integrated approach Short Communication Table 6 . List of potential parameters that may be used to assess similarity.
Parameters Descriptions
Operational 
Similarity between Relative importance (these are examples only) Low Medium High
Prevention (of A and B) Treatment (of A and B) Care and support (of A and B) Health system strengthening (of A and B)
At the end of this section, an initial short-list of possible candidates (for integration) of response functions would be reached. Though higher degrees of similarity and higher relative importance of the similarity could be the mainstay of the selection, this will also depend on judgement by the responsible body. Table 9 . Matrix for rating levels of motivation towards and capacity for integration.
Levels of motivation Low
Medium High
Policy makers Managers Practitioners
Levels of capacity
Managerial capacity Technical capacity Institutional capacity Table 10 . Matrix for rating levels of acceptability of integration by end users.
End users Levels of acceptability Low
Medium High (for staffs and institution/infrastructure). To assess the capacity (managerial, technical and institutional) to integrate the functions and operate in an integrated approach one should refer to Table 9 .
Acceptability of integration
The extent to which the integrated approach is acceptable to the end users (patients, donors, governments) of the processes or the arrangements. To assess whether an integrate approach is acceptable to end users of the functions one should follow Table 10 .
Influences on integration
The effects (reactions) of important stakeholders and their activities on integration process. Influences may be negative, neutral or positive. To assess the possible reactions of other important stakeholders towards the integrated approach one should refer to Table 11 .
Implications of integration
The possible effects (impacts) of the integration on important stakeholders and their business. This may also be positive, neutral or negative. Assessing how the integration of the functions/structures might affect other important stakeholders is described in Table 11 .
Repackaging evidence for integration
All the preceding sections of this tool were designed for generating important evidence about the need for integration, identifying the appropriate candidate functions/units for integration and assessing the conduciveness of health system environment for integration. The evidence generated needs to be repackaged in a form that can better inform decisions related to integration. A matrix of four major elements of evidence communication should include: purpose, audience, content/message, method.
The audience (Who)
Integration may mean different things for different people. Policy makers, managers, healthcare providers, patients, and researchers have different views about integration. Repackaging evidence of integration needs to take into account these views and interests. The task of this section is to clearly state the target audience, their views, and their interests in relation to integration.
The purpose (Why)
Repackaging of integration related evidence should be targeted towards achieving a clearly defined purpose. The purpose is usually instrumental -for practical applications. In some instances, however, it may be symbolic -to confirm decisions, policies and practices. The task of this section is to clearly state the purpose(s) of the communication of evidence about integration.
The content (What)
What needs to be included in the communi-cation package depends on the purpose and the audience of the communication. The task of this section is to prepare the content of communication product -the knowledge/evidence that is going to be communicated.
The method (How)
The method of communication may be selected based on knowledge about the interests of the audience. It may be in the form of printed materials, electronic materials, audiovisuals, conference presentations, etc. The task of this section is to decide on the method of communication and appropriate communication product.
Managing integration
Once the evidence about integration is effectively communicated, responsible bodies are expected to make decision about the integration. The translation of that decision in to action should be systematic, with steps involving planning, implementation, Monitoring and Evaluation. Table 11 . Matrix for classifying anticipated reactions of stakeholders and impacts of integration on them.
Short Communication
Important stakeholders Anticipated reactions Negative Neutral Positive
Stakeholder 1 Stakeholder 2 (add rows for more stakeholders) Anticipated impacts Stakeholder 1 Stakeholder 2 (add rows for more stakeholders) Table 13 . Major constructs for evaluation of integration.
Indicators for Before integration After integration Change
Level of integration Systems' performance Cost performance units Objectives of integration Goals of health system 
Levels Communication Consultation Coherence Consensus Coordination Cooperation Collaboration Co-location Coalition Combination of integration
Planning integration
Integration should be a well-planned process. Integration planning needs to consider the parts and the parties that are going to be integrated. Depending on its extent, integration planning may address a range of tasks: i) select the foci of integration (units/functions that are going to be integrated), which may include functions/structures relevant to policy, institutional arrangement, management, program, and information; ii) formulate the goals/objective of the integration; iii) determine baseline (the existing) and the target (the desired level) of integration for each foci of integration (Table 12) ; iv) identify strategies/mechanisms to be used to achieve objective of the integration; v) estimate the cost/resources required for implementing the strategies; vi) weigh the benefits and risks that might be associated with the integration.
Once this is done, one should define the key elements of integration plan and prepare the plan.
Implementing integration
This step is about the application of the integration plan in to action. It involves operationalization of integration plan in to implementation plan and carrying out activities as per the implementation plan. The implementation of integration plan, therefore, involves: i) operationalization (i.e. deciding who will do what and when); ii) implementation (i.e. translating the implementation plan in to action); iii) coordination (i.e. synchronizing activities and actors); iv) supervision (i.e. supervising and taking corrective action); v) monitoring (i.e. measuring progress and comparing against the plan).
Evaluating integration
As any other performance improvement initiative, integration should be evaluated (Table  13 ). The key constructs that are usually important in the evaluation of integration are: configuration (whose objective is to describe the alignment of the processes before and after integration and explain the differences in the integration architecture); synergy [aimed at measuring performance of the integrated architecture (after integration) and compare it with the sum of performance of the units (before integration)]; efficiency (which calculates the unit cost per performance units before and after the integration and describe the differences); effectiveness [whose aim is to determine the level of achievement of the stated objectives of the integration (as stated in the integration plan)]; impact (aimed at determining the difference between the level of achievements of the objectives of the health system before and after the integration).
Conclusions
The proposed generic tool is developed based on the existing evidence relevant to the integration of responses to major public health problems. It has laid out the basic processes and sub-processes that need to be undertaken in the process of integrating system level responses in a systematic manner. It provides guidance for a comprehensive, evidence-based and step-wise approach to integration. As it includes the generation, synthesis, and utilization of evidence in its steps, it can suit situations where evidence relevant to integration is yet to be generated. However, this tool has undergone only conceptual and content validation. Further studies are needed to evaluate how the tool can be best streamlined into various health systems.
